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REPORT ON HYDRAULIC 
INVESTIGATIONS ON SMALL WATERSHEDS AT 
THE UPPER MISSIS SIPPI VALLEY 
CONSERVATION EXPERI? BENT a 
LA CROSSE, WISCONST 
1 Hastory 
The Upper rississippi Valley Soil and Water Conservation 


Experiment Station was established in 1931 as a joint research 
project between the Bureau of Chemistry and Soils, The Bureau or 
Agricultural Engineering, and the Wisconsin State Experiment 
Station. This research project was established to determine the 
basic factors affecting soil and water losses in the Upper Mis- 
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Sissipoi Valley region. fe region includes about 12 million 


J 


acres of driftless, unglaciated soil of southwestern Wisconsin, 
eee 

southeastern Minnesota, nortnwestern Illinois, and northeastern 
ema On Apral 1, 10395, this Project was included as a part OL 
the Soil Conservation Service under the Department of Agriculture. 

Ackrowledgment is mace to G. &. Ryerson, F. E. Hardest; 
Ve Je Palmer, and H. B. Atkinson for their work in collecting the 
basic records. During this veriod 
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supervised the project. Wr. Atkinson Girected the: field WPA 


« tie Davis and O. E. Hays 


men an compiling tie records for tats report. W. D. Potter and 


L. L. Harrold of the Washington Office, Hydrologic Division, 


whe compilation before publication. Wr. Potter initiated the 
WPA compilation work in the field. 
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If. Physical characteristics of tne station 

The station is lccated on land owned by the State of Wis- 
consin. It consists of 160 4 s (ficure 1) located 4 miles east 
of Le Crosse, County of La Crosse, State of Wisconsin. Its topog— 
raphy corsists of steep hilly land. Only the narrow ridges are 
cultivated, the rest of the station is in pasture and timber. 
The soil is unglaciated, loessial sorest soil with Clinton (Fayette) 
and Dubuque Silt Loams predominating. 
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ii Description and nis sory) Cf Sach mmaitersned 


As pert cf the experimental work concucted at this station, 


three small watershecs were established tc determine the effect cof 
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jana use on surface 


The unterraced pasture watershed  (UFV) shown in figure 2 


Yo . > vu = Toes Tun ry 5 > os ae in) Te ~ + 
estebii shee in=103925 “Thevupper/TwO=litthsron tuesarea, prior 


te 1932, was a portion or a-cultivated field, “the lower cart, had 


been in pasture ior a mumber cf years. Earth dikes were established 


as boundaries ana cenecseuravee the water at the: lower side. —f1e 


aréa Or this watershed; wien éstablishec, was 2.713 acress, A 


tencency te act as a partial terrace. The area was pastured 
dining the years 1932 ound 1939. / Pasturinzwas stooped on this 


aree 2b the beginning of 1934 anc it was not pastured again until 


July 17, 1935. During this period there was a dense stand of 
vegetation which was periodically cut for hay. 

On November 2, 1934, a small diversion ditch was constructed 
across the upper portion of this watershed, reducing the area to 
2e412 acres. Removal of the old road from the watershed was 
started April 24, 1936 and finished June 22, 1936. The soil from 
the roadway was used to enlarge the boundary dikes on the sides 
and bottom of the watershed. The soc from the dikes and roadway 
was removed and replaced as tie work progressed. Pasturing was 
not started in 1936 until June 2S. The area of sod on the old 
road location was fenced to keep stock off; this anauated to 0.377 
acres.e dhe rest ci the vegetation was cut for nayoon June 16, 
1°36. The fence was removed from the old road location on October 
.5, 1936. A new concentrating channel was constructed at the bot- 


tem of the watershed during the period December 3, 1936 to January 


i 1.0397 ~ 
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The unterraced cultivated watershed (UCH) shown in figure 3 


was established in 1932. Prior to 1932 the upper two-thirds of 
i 


this area had been under cultivation for a number of years and the 


lower one-third hed been in hay. The area of this watershed, when 


e 


2 
necessitated by this chanze, were completed on April 14, 1934. 


A rubble concrete lining was placed in the concentrating ditch 
on June 15-19, 1934. On July 15-17, 1935, the approacn section 
of the concentrating channel, immediately above the flume, was 
chenged giving it an increased prade. This change produced 
velocities cf approach to the rate measuring flume that were 
considered too high. This concition existed until August 12-13, 


1935 when the approach section was chanzec to a flat srade. On 
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Apri 13501936 a Gikerwas built removing 0.09 acres from the water— 
en rere 
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shee anc recucing the crainege area from 2.335 to (20245 ACYeSs 


The watersnec is V-shaped with a short section of masonry 
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interceotion channel at the bottor. Earth dikes have been con- 
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structed on the boundaries verpenciculsr te the slope. > drain— 


-age of the upper two-thirds of the.area is uninterruvted sheet 
HUGW,. the water concentrating inte eight ficid gullies on the 
lower one-third of the area. The average slope of the watershed 
Hoe oaporcent With a saws ef 25 percent. 


This watershed has been farmed on the contour. It has 


been cultivated with a three-ycar rotation of corn, small grein and 
hay, starting in 1932 with hay. By the fall of 1937, the lover 


one-third ci this arca had such severe eully erosion that it was 


imprectical te continuc to cultivate it on the contour. Numerous 
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small sod hump dams anc sod bag dams were constructed in chese 
field gullies. On September 1, 1937 this lower portion oi the 
watershed was seeded to rye and grass mixture and fertilized. 
During 1935 this lower one-third cf the area had a dense stand 
of nay, none of which was cut. This hay strip across the lower 
part of the watershed materially reduced the soil losses for 


1935-6 
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The soils map cf this area, as shown, was made in 1934. 
This map shows the lower portion as having 7 inches of topsoil 
remaining at that time. By the fall of 1936 this depth of top— 


L 


soil had been reduced to aporcximately 3-1/2 inches. 
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The controlied watershed (Cont. W.) of 2.705 acres shorn 


teteenre A Wes established Januery 1, 1937. This watershed? is 


approximately rectanguler in shape having an average slope of 17 


percent. It has netal boundaries up wd dewn the slepe with a 
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metai—lined concentrating Ccitch at the bottom. Drainage is by 
sheet flow. 

Thais area is divided on the contour into two segments 
the upnér one is strip—cropned to a three-year rotation of corn, 
beriey, ond hay. The lewer segment is cropoed to alfalfa as much 


the time as possible. It has not been possible to maintain a 
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IV Instrumentation 
A Rain gages ~- standard «nd recording (table 1) 


(ots) 


All recording rain gages used at this station are 


C 


Fergusson weighing and recording rain and snow pezes,, using 


to 


recorder charts CEs Veruca! seale of 1 1/2 inches = i inch 

of rainfall an a horizontal scale of 1 inch = 62 1/2 minutes. 

Ali standard rain ga; ces are ot the standard Weather Bureau type. 
B Flures 

-) 


C Ranser Silt Sampler- 
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(See table 
The Ramscr Silt Sempler, as used at this station, 
is placed on the side of the silt box 2 fest from. the cnd weir. 
he bettom of the entrance of the sampler is installed at the 
Same Clevablon 25 the end weir. 


hus 2 sample is secured of all 


run-off that passes ever the end weir. The sampler is provided 


3-inech siot and a 1/2-inch slot. The .run-off from the 1/2-inch 


Slot is retained in a side tank 2nd that from the 3=ineh siot is 


al = nay 25 ee ear oe: Ele eal a - RA eal : 
silue CC Sin be Sakis De x, ent CAG Slice tank sample secured by the 
4 ve 


hamstr sampler. These samples are dricd in the laboratory and the 
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soil Jenne per known volume cf the jars is determined. The soil 
conterit per cubic foot of run-off is then multiplied by the volume 
of run-off to which it applies. The total run-off is, of course, 
determined from hydrographs secured from the waterstage recorder. 
V Greph ond -tsbulstion sheets 
A Rainfall 
On vhe’ Form SC 345, all storms, regardless of whether 
r 
or not surface run-off resultec, were tabulated. If a break 


occurred between storms of more than one hour duration, during 
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which less than 0.Cl inch of rain fell, it was designate 
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separete storms. Thcse storms for which graphs wer 
were selected so as to include, as nearly as possible, all types 
Of storms occurring within the period of record. 
In plotting the accumulated rainfall and intensity 
Buepis, volnrall depth at tre break points of the recorder trace 
were tabulated and plotted anc the intensities between such break. 


points calculated, rather than the depths and intensities for any 


selected time interval. The reccrding 
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provide a re mearly representative of the vrecini tation 
on the small watersheds unser ccnsiceration. 
The amount (inches) under "Rainfall" on Form SCS-345 


. > + a 5 ~ . ee als = 5 =e 
was oblalinea from measurements taken irom rain 


operation nearest the watersheds. This method was used because 


of the steen topography of the station land. It has been. found 
that there is considerable variation in amount of rainfall on 
tne different slopes for the same storme 
B Surface run-off 

The. gage heishts and time were tabulated at break 
points and cther points on the water-stage charts. The rates for 
the gage heignts were taken from rating tables and the rate in 
cubic feet per second was determined and plotted on the final 
graph sheet. he accumulated run-off for each time increment 


used was determined and also plotted on the graph sheet. 
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Nov. 1939 
Figure |.- Map of the Upper Mississippi Valiey Conservation Experiment Station 
showing location of the fields and experimental areas. 
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LEGEND 
SOILS SLOPE (PERCENT) 
CL - Clinton Silt Loom A- 0-3 COpaio-25 
DU - Dubuque Silt Loom 8-3-8 O - 25-40 
SS - Steep Stony Land c- 86-15 00- 40 


UNTERRACED PASTURE WATERSHED 
EROSION LaCrosse, Wisconsin 


The number placed to the right of the soil symbol! represents the 
inches of surface soil left. 
2.7l3 acres prior to Nov.2,1934 


AREA r > 
Soil -Inches of Surface Soil Left 2.412 acres aller Nov2, 1994 


Slope - SCALE (FEET) 
© Recording Rain Gage Qo 20 40 80 120 160 
@ Stondord Rain Gage 


~_ Nov. 1939 


Figure Z- Mop of wterrarad pusture watershed P-289671 
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Figure 3- Mop of unterraced cultivated watershed P-2896-2 
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Piateet Unterraced pasture watershed. Showing 
resodded areas where old road was removed 
during the summer of 1936. September 16, 1936. 
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Plate II Measuring equipment on wnterraced pasture 
watershed. Showing concrete entrance 
channel, two-foot Parshali flume, and 
recorder shelter. September 7, 1989. 
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Plate III Unterraced cultivated watershed. Entrance channel 
to twoxfoot Parshall flume. August 19, 1935. 
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Plate IV Unterraced cuitivated watershed. Showing 
excessive erosion caused by rain of 4/30 and 
5/1/36. The area had been seeded to barley 
and hay mixture three days previous. Soil loss 
36 tons per acre, May 4, 1936. 
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Plate V Unterraced cultivated watershed. Showing lower 


third of area after it 


hed been seeded down and 


dams (sod hump and sod bac) placed ir gullies. 


September 29, 1937. 


Plate VI Unterraced cultivated watershed. Sh 
metal silt box installed July 20, 19 
February 17, 19389. 
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Plate VII ‘Controlled watershed. Showing a permanent hay 
strip at the lower edge and a dike at the lower 
edge to conduct the water to measuring unit. 
September 29, 1957. 


Plate VIII Controlled watershed. Measuring wnit with stit 
box placed in front of flume. Capacity of silt 
box before run«éff starts through flume is 73 cu. 
ft. Two 5-slot Geib divisors are used to sample 
run-off. February 17, 1939. 
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